ma*mnmf (jp> (12) ^ H 4# 1^ ^ (a) (nmmmm&m»^ 

#182003-77805 
(P2003 -77805A) 

(43)&|§B ¥^15¥3 £148(2003.3.14) 



(51) IntCl. 7 




F I 


r-73-h*(##) 


H0 1L 21/027 




G0 2B 17/00 Z 2H0 8 7 


G 0 2 B 17/00 




GO 3F 


7/20 5 0 3 2H0 9 7 


G 0 3 F 7/20 


5 0 3 


G2 IK 


1/06 B 5 F 0 4 6 


G21K 1/06 






D 








M 






*3&# »*®©*14 OL (£14 K) »»H»'«< 


(21)fflH## 


WK2001 -266148( P2001 -266148) 


(71)ffllSA 


000004112 










(22) mm b 


sftt£l3*p 9 £ 3 B (2001. 9. 3) 




«]^»=F«BEyL©rt3Te 2 #3^ 








*t± mm 
















iC^a-n >(*) 
















m^K=F«;EK*.©rt3TB2#3# «c 














(74)ftSA 


100094346 








&m± trnz mm 











(54) 3fc#»©§ijg#&*5<i:tfE U VmXMW 



(57) [gift] 

*»iBar) . awe. «#£Tfc#^©«ffi«8e*. & 

©<»{±1£fii«5Brt K A 6 & I i&J^ O tcfflSfr h 





1 


r 








< 

r 




























i 





BEST AVABLABLE COPY 



(2) 

1 

!&£©XfI£. Mll^ ^-©^HJgStBffSriltRlftN: 

[ nt&n 2 ] mri eur-©x*i i m-<oT.m tvmc 
■K^m vxzfj: a* jnx-r zxmzm a L/cci sr^s 

[If** 3] ©xgtcfct>T. ^BM©MB 

[SH5I8S4] fria^raoxgtctec^-c. «©t©i&g-c 
&anm*jS'j^-ra c i^^i-rsif^ i *>6it^ 
Ji3 ©*> *><,>-rn#> i m<<ci3M<o%&m>9k£jm. 

mmm&] utrsemsoxfitefc^-c. Tfc^^stiE 

*i?fflSI#£l/. c©i¥ffil»&#«>hte&a«fc5K:g3i 
lb=£rtf 5 C £ tc J: -> T fcMEfifcUtmr 5Ci 
■5.i«^]llA^6i»#^4©'5^i,^n^l^«:lBiS©* 30 
^©SfJ*2r*£. 

[MWSge] 5^-©+BS{4g<t5 7-©Jf$tt«:Bg-r 

<t -T & awes i #> 5 © 5 t » r 1 
*5S5 © 5 *>t>-rn*> i JHK8B«W5**»©i8a*ffi. 

3<II 1 #>6883ja®7 © 5 i=a>-f ft#> 1 3lKiet8©7c^ 

8 ©5 %^-r*i*> 1 micgsMoyt^&oiwkys 
im^m 1 0 ] tiriemA©xfi{<:*j^-c. flnxs©ffi 

««400r»K±Onia**S(r>«i(*l-*K;J: so 
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■SB&tc i •) 5Ci <fc -T 4» 1 #> 6 81 
3<g| 9 © 5 ^^-T4t.*> 1 ^CCIB48©7fe^©SSje*IS. 

[it** 1 1 1 Js»ffi©w5*^wf icmmsm-?- 9 
[i»^i2] anjasi frhntmi o©5*H>-m 

1 3BKiBtt©#ffi{c <fc 0 SJii $ titc%&m . S 
*JS 1 1 KEtt©S«(»*fflt>r«teSStifcC4*W« 
£T5«CXStfc3^. 

[tt#g 1 3 ] IS*JS 1 2 {c!2iS©®cXilS7fc¥«£<i 
jtfcC £ S^if •*> E U VStK^So 

1 1 KiB«©SiWi*fflc»riibKS*ifcci*i|*fk 
[mxommizmw] 

[0001] 

£©SBt{cJBl> 6*1-5. ttXtt8JgX%a»*s<i:i?«©<& 
©«CXW6*«W(cttfflSn*3l6^3fi©ilJfe&jS. C 
©«!^K±oT«S3ft;MfcX«#£JR. fcitKlfr 
X«**3R*«jlfcE UVK^ECCK-r * fe©-C* 
S. 

[0002] 

[fif*©««] 2^. ^tiarasRs*?©iMBMb©£ 

■KWr». 3toH*HRIWc«fcr>-CWIR3ti.53(e¥3fi©S¥ 

^*(S]±s-a-s/c«)(c. se*©^iS{cf^t)-Q-c. c 

n«fc 0 &S©St ^S01~14nnffie©i>:X i^^ffl L fc 

Tichenor, et al . , SPIE 2437 (1995) 292#flg) C© 
^{rR«, ^jfi-CliEUV (Extreme Ultra Violet: 

— («T. EUV>;v^77^<hPf^) „ EU 
V'JV^7^J, SE5fc©3fc'J VtfbV 4 (^gl90ntn 
SflUJLh) -CWH^^pJtg^, 70nmWT©«l«^4Wr 

[0003] C©«Si^f ViWnoimVrW'-W 1 tC#^S(C 

(cJ:S^SS*«:fJffiL/fc*4AS*5 5— WM-C©SSiif 

Wt>iS«**»4*JiBl3 5-tt£36«affl3n4. 13.4 
rmf^tjfiCiSJSllS-Cli, * 'J (Mo) d t U 'J 3 > 

(si) mz&s.izmmotcito/si&mmzm^ztmjk 

mt'67.5%<Dlxm&*:m&CtfrX'Z, ?SSll.3nniWi£ 
©iSSJ^rii. MoHi'o; .D^A (Be) J1*3?S(CS)1 
LfcMo/Be^Bfg^fflCi-S £11X^-070.2%©^^^* 
jlSCt^-C^S. (W^-li, C. Montcalm, Proc. SPI 
E, Vol. 3331 (1998) P. 42#flg„ ) 

[0 0 0 4] EUV y y^77 Y*gg». X£U-c©;x 
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hvx^ ccttses^asssov* < rat*^©v 
(mi*. i xid- 5 TorrKT) tttmstix^ 

[0 00 5 ] ^•miflHROMI^-CcJ: 

Ml 5 9-a>6tt43fe9S* T. Jewell and K. 

Thompson, USP 5,315,629, T. Jewell, USP 5,063,586 
MR) 6«©£»«5^~;fr6tt4#¥* («* 
D. Williamson, ^^^F 9-211332, USP 5,815,310# 

[0 0 0 6 ] tffiJfc»T "TaH«n)6#*±»fc 

0 . S»**»r **3&stt«-r 4 c <t cc 

a*. c<Dtc&>. ^^-ic&&ftmowt>ti*mttz>t 

lr» 9 0. BBP«(NA) ^<t^Ci^B 

4tt*^* % C«NA«:0.l5SS*'rtCL/3^ , r#^: 30 

pJtBfcftSo 

[0 0 0 7 ] Cti6C03l6^5fiCC*5C»T«. SHittt* 

ear* s<fc sec. 5^-©tSc«««««:ttorc^. 
i&^£*iIEGftt:mtfft6ftl>©"C\ &5 ^-tc«*Sc 

[0 00 8 ] _Lie©<fc 5 ftKMSBOlUmi^^ 

BaciUrtt, MarechaKCcfc€>, (RMS) 

-rttffljftfi©lA4mrtil^S3H*«*4. (M. Bom an 

d E. Wolf, Principles of Optics, 4th edition, Perg 50 
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amon Press 1970, p. 469#M) CftteStrehl5&@[ (*K 
i*WRft**5fi <t ©BB©*«3£K©g;*: 
«©Jt) ^80%«±Cc^^/c^©^r^>4o *l&©8 

MWh-TAAK:. tft<J;9kJgK{£i>JimKft£J:5 

[0009] ^^ccw^^tf^nrc^Euv 

*)V#~rV ^SCfcl^(t S7fe?SSii<i:Lri3nm 

1RM (WFE) CC*fOT, <@*©* ^-ccfrssnsj^ 
tHKH (FE) \22&t'V***L*>ti&. 
FE=WFE/(2*n 1 ' 2 ) [RMS] -(1) 

r**©tt. gwm-ettA^iSW^sm 

(FE) tt t teAi$7-©Mn«Sil«S 

FE= A/(28*n 1 ' 2 ) [RMS] —(2) 
(2)SCCC±titf. FECOfiB, «fil3nmrtt, 4«(©$ 
^-r«J?SS^/c3fe^©»^0.23nm [RMS] 4 ft 0, 6 
ft©^ ^--Cfit^$tl/c36^©i©^0.19nm [RMS] £ ft 
£„ LfrLft&bs C©<t^aW«fficr^^BB»tt©5 

5v Aifitafr ft £ ft c ©MB <t ft r i > 

~~0.5nm [RMS]©HLK~C#>9 (C. Gwyn, Extreme Ultrav 
iolet Lithography White Paper, EUV LLC, 1998, p!7# 

wx^^ct^tw«^©^ftr«i±^si $ n-ci* 
[ooio] *jl &mm$ "?-<Dmm*-~m-?r>m*) 

*C<k©r**BRIWttatl»J«&Stifc (M. Yamamot 
o, 7th International Conference on Synchrotron Rad 
iation Instrumentation, Berlin Germany, August 21- 
25, 2000, POS2-1S9) 0 -£<DMM$:. M2 ZFB^XI&BM 

[0 0 1 1 ] H2(a)CC7jVrj:5K:A, B~mM<DWW 

^2 wfo7fcf&^-mm*mttzw&*mjLz>* 

»Sd©^Jlil— Jl»©3H»fiOPtt, 
OP=nA*dA+nB*dB "(3) 

r^^.6ti^o CCrcK dBt^H©i?§^r^U, dA+d 
B=dr&& 0 nA, nB»«RA, B*n*h©I»*rft 

d©a^©7KS^OP' OP' =n*d -(4)-C#* 
6n^, 0 nttJta©B5r*4*L/, &mm<D 
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-c&s. 36Bfi<c«fb <an&. wmzvmt) A«. 

A=OP' -OP "-(5) 

[0012] «CX*©»«*'C«. #«©JB*r**« 1 fc 

ifitxor. Afct/hs&sifco. Office .tofsm&m 

Btt©ltjE**Bl!Bctt.&. I<*Mtlt, ifc6l3.4nrnT- 

i*/si3>»**m»fc»i&***-. bab-cob*-**: io 

#>K. d=6.8nm, dMo=2.3nm,dSi=4.5nm£3"£. C©i£ 
St?©Ja*f^5i. nMo=0.92, nSi=0.998-C*)S„ Ctlt> 
©»fi*B«r»T:H3M©3Effc*tfirr&£. 0P=6.6nm, 
OP' =6.8nm, A=0.2nm<t&.5„ "3~&:b%. B36.8nm© 
B£l&5feir-5>ft]XK: 0.2nrnH^©ffiffJt£ Uxtt 

ffi&Vi) ©MiE*fT 5 c 4 a«r* a. 
[0013] Mo/Si£BM©«6. siB©B*r* 
« 1 Kifi(,»©-C. *KS©^k«£i L-CMoB©W&S«: 
J:Sfc©-C&f). siB©BBO«:»&<»f«fi#l,ttl.>. fi£-= 
T. £BB©B4Bfc*-rSBK:. SiB©B$£IEStK:SlilJ 20 
ajTSi&gfi&IU. C ©WetiSiHOJlS «4. 5nm£> 

©f§g©jrax£;si-*- c t <,c «fc r o. 2tm&<ommm 

[0014]%*}. &M£l©5BBt;M!tR&& <t fetclf 

^Brt J fi&ffiTS©K^#fcB»*BBl/rfcWK\ ^ 
S#> 6 &mm<D— SP«r UTfe 58«5©^t«£ U % 

[0015] 30 

[0016] *&B«c©£5&B«K«#-T:&<*ftfc 
*>©T-$>D, ^B*©*ffiB*»*l/r^«il5^-© 

c ©#a cc «t -5 -cssfjg 5 titcx^m*: zmx m/t& 
■fcawtrscii&inBi-j-*. 40 

[00 17] 

©Bl©*««. ^4«ltt5S$(©i7-St«: 
Blf3E©^«ffiStCjHIX-r SB-©Xfi <b . Si7 -«* 

KBfj£©ift«©*tsits-4*Bii*jaaii-r-5»n©x 

g£. C©£5KUT«ftSftfc€r£B»3^-*§IW 
{CH560-C3lEf16**B*fir4SI=©ISi. ^^fe^ 
*©^il!ai*aBBI6^©fl8B«fir«3er*fflE3© 
XSi. jB3EU3fcaDBiR36*»6***©1fiEa*IHa-i- 
4*10IS4. #B»B5 5-©3>»«BBB*»HW 50 
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cc^ bxjmmsEMicmm-r zmzom JE*n *> ba 

©IS4t», *BiDaS*«Bf3e©iIWT«:ac**r. B 

s©x*i. ba©x«. mE.(Dz.m*sJ:vmw<Dj:m* 
mm o at- c t t»itT8**»oi«sa (»# 

511 ) 

[0018] ^latcfcur. B~ ©X5g*>€>B=©X 

ass-cat. mtnt>hx^fc<D£mt%&m<DM±£j:m 

[0 0 19] f l/t, B3E©XHtC:te<,>T. jjtJ^L-fcig 
ffi*^6^B©tBjE«**Hrt-*. etc. 

©bjebc+kw:. >pu < i fc#^BK 5 ^ -©sirofij 
!#©*8iE«#i?£*i£<. &*$. r 5^-©^ffijfJt^j i 
(i. *^©^ffi^^B^«-c«%<, 

i©i«ffictt?*5. 

[0 02 0] i^tC. ^©IlKfc^r. 12»T 
IfcHjJ L/c^B0l**«: <fc 2>&mm 5 v -©SlffiJfctfflfEIE 

#££#jffiuT. mfi.<DJL.mxmt>titc&mms. ^-© 

itffifM#©ffiiE»m6ft£.J:5it. ^BK©«tRlft& 
l*S*ff9. ^B«5 5-©aiBaK5>{cj£i; 

r * zmmom zzzzz.zz'jtcbx&mm&m 
*-r B£©i«-c»6*ifc£»gi s ^-ommmvi 

©BiEBK«-j6 L r £©IIB©B8©£BB*l&S-r & 
«lIBC3)^~C5)^{C J; ») *80^> C 

[002 1 ] lflE©Xga>6Sfl7N©XffCCig.S|Sg 

tea. ^Ar-cp.n/c^^^^u^wtiK^^.^i,^ 

ts^-C. «BHJDafc*«flFSttr**gf3e©ffl«TC*4tB 
6KB, H£©Xg, f/x©ISWS?*SCt*f 

[0022] BAOXeitTa, Sa'BH©Xg«:M 

o. m^xmwwxmzft'j. i'j^3n/c?gffi 

iRM*sitSffl-CS,S0T^©fifflWTi%o?c®6(C«. * 
Ct6t©Il«7t5. •iSfflJRH^SWfilWTi 
*o-ct,»&o>»6K:tt. Byf£©Ii. BAOXS* 
Sr. BH©Xg, B0©X^*tf^. coglf'P*. B 
0©XWr«!5es#ifciSfflBi|»B*Bije©ii«Ti %s * 

tbob-t. 

[0 02 3] ctiK«fc»J. ^BM©^5&K«fc^BIP5 
5 -©^tt^JE^^rWffl U-C . ^if 3 ^ -©0«ti 

[0024] itiie^gi^fB^-r s/c«f)©B2 ©#fa«*. 

Biff BB 1 ©^Sr* o T , luiBB— ©Xg t B— ©Ig 
C££#ifc£ ■<*-£&© («*B2) 
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[002 5] E U V**3RO«t 9«CS«*^»r«. 

% zzm&w&naJLifticVr ->t, g*e>5 7-i 

t'©ifi<-Ctt. fte©^#J:gfc8FB8*a«P<&o-ci, 
x#&£©3£K*j&toi4*f*.« rjtou tt£c&t> 

[002 6] *#StC*JC^-C». 5 r>-mm$:ffij£<DB 

mn&icmx-rzm-oxmt. zz^-mmmfcco 

•3^#&<b-*JnX-rSX3g{CJ:- 3 -C*Dft:5 7-©^B 20 
». ^JBI8©^5&K:J:-S5 7-^«©i^(c«fc-3Tffl« 

•car*. 

[002 7] ffiKSra*»ftT4fc»©*3<D*att. 

fluf i ©^m $ team 2 ©^s-ca ^ r . m%zm-<D 
xe«:*st,»r. ^s«©aa»*. ^^©fiM^KSf 

-T-5>Jlgt©fi*fii£©«U:ipfc^< ltte< ci^M 
[0028] *^ISK:*jc^r«. fSmztiZ&ismo® 30 

»*. JWn©if##i£fcJ:!JjR*4. *«MliE-CB8*'J-* 
[0029] fHBSS®*»9i-r-6fc*©»4©#©«, 

wrfB^i©#©*>e)^3©#ia©(,»-rn*>t7*or. fr 40 

[003 0] C ©<fc 9 tt%?ftftittf§ § tl 

t,>©#iiirea **ss©E3&*o*»ori»*. 
iot, ^»£^©^©»£r^a£*ae£-*- 

s c i tc «t 0 . &m%iEMPi<Dm&ictt ux kbmumd 
mm&^micKz. .tor. »£**©»»& ltw* 
atfijrscc. iKK©ies(c^-r««B«eii«fPflntt 

w$m&mft<Dm&<D?^xzmm.LtcBVimiEVaim so 
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[0031] fff2as*)sai-rsft:Jb©»5©*ia«. 
frsa»i©*ia*^^4©#f8©t>-rn3!P-c*or > mr 

e»£©xatc*il»r. **JR*1i|jE^fcA*©*Bfi 

SHtt. aa>Ei/^ffi[©«iiRMjRif*>e>©xuai©ii 

c ©S«M»*««/Jn{c ft & J: *> icmmi fc*ff ^CiKJ: 
or*tiE«**ffl-rsei*i*«£-i-*fe© <»«3S 

5) "CaSo 

[0032] **«K*it»rtt. ^©jiiST*K*J» 
»tc*HWU -S^©^Si)$nfcM^( ; &3i3it'r«M©i 

ta-rtimnm-rz. c*i6©**©3fc»c-3 

t,>T. *^*?r*iiEL/c»S^-CCf#6ns^S8S©^'fb 
3l»**ltiE*4><5y-*©H»4UTJR«t>S. 
fit, Sd^L/c^EO^JRMigMtO^nS^, 363* 

[0033]fto%, BtflE&*©#$!l3ft;fcSaJ$£iI 

htm© 1 *kis«t .s^cc-h^ 
fcrtjU6*B£©rft*£©**#*>. c©M©a^*^ 

•C©^CCot»-C^©-C. *6©fD£BW. *©fn£& 

[0034] c ti«c«fc 0 . ^ffi©-r-<r©is^f 

«*#*0T. *^3R©*«jE«**»*Ci3j«-C**. 
[003 5] fTiBSSS=fe«l9tfSfc»©*6 ©^a». 

iwfBfg 1 ©3M8*>6Hi 5 o*go^rh*>r*rjr, 3 

7 -©tBS&S £ 3 5 -©JfctKOCM-r 9 ^ - * 4 . 
^^©ffliEBi LTfiiffl-rS Ci41$iitS &© 
<»*3B6) 

[0 036] ##Rli. 3&¥«©MBfl9f«i S5-0« 
SM^i , §55 - ©Jgtt©W*r* £ £ # JCW^-C* 

s. -r^to^. %&mmv>ffiEAti,xmm&nt$&<o 

[0037] frlBISje?:^9i-r 5fc»OS7 ©^©«. 

BuiB^i©#^e»m5©^©ii-rn^-c&-3-c. 3 
^-©^*e«:wr'5^9>-3'©**«iE*ii/r#a 

■r*C&*«»tJ-4fc© (1**^7) t?*4. 
[0038] *#^«. *^5fi©S8efiSf>WS5 7-© 
ff?tt©*-C*-2> i # icWfoXJb *>. 

[0039] friB»H*»*-rs)t©©^8 ©#s«. 
MBffn©^fga>e>JS7©#ia©c>rfta>T;&-o-c, 3 

mmmxmi?z>t£zw®±-r2>t>o ikms) r 

[0 04 0] S^-^KMtS/'i?^-**^^ 
MW»Ol3a«»r«!lt & C £ «^3ffl©^ffi-rS) 
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mzwrnvzc twsi&x&ztmx mmttzmm. 
mtcfcoxMffim-cj*? J-* 4ft»*367 

[0 04 1] SiTIE»®*<B^-r-5fci&©09©^©«. 
t, SHiH©-H»»*|»*LA:i*©mJI5«86<fc*H^ 10 
[0 04 2] *2H«:*0fcJ:5«cSm«»*«:J:*5 

[0043] **RKUI,>tB. *iiE«£SjS{b-f £Rg 
MSKcaUfr* ■5MIEfi©*«rPi LTffS ctiW?» 

[0044] tjiasja%»j?ir 5fc«b©m 1 0 ©#is 
«. uts^ 1 ©3M2*> e>nt 9 ©#e©c^n*>-c* o 
■c. B?fH^A©xg(c*s^r. iraxscffirt^ft*. is 

g400nm«±©Wtt#*Sl>tt*J+:)feK: J:&BHfeCC<J: »3 

s^-rsci^i-rsfco (ss*f 10) r**. 

[0045] Btra©J: -5iC. ^BBI«MoiSi©iffl*^*> 
i*K<£S^Jlie#<£ffl3ft&C<!:#^ 0 MoiSi©SSt 30 
^l*. igS400nmW_h©njm*&Sl,^3:^^fl^CC*j 
l>t*Ol^S< <fco-C. C©^gHS©^?:fiS 
ftfLr. ttIXSn/cifflS*il^t--2>i. MoiSi©S*f^© 

tiS., iot. e©*«M*W*-r.SC£K:J:9. Jmx 
Miittsci^r^sor, sifli-rafinxjWfe 

[0046] mnsmmzw®;? % /c«>©3& 1 1 

[0047] ^©tCfcOTfct. l&fcSir^ 
*i u-cjjnx^rtf 5 C S©r. lEHftflnX^nJ 

far?**, sfc. smmayrnnmrn 

[0048] fiiess^js^-rs/c*©* 1 2©^e 
a. sutam 1 ©3Naa>6is 1 0 ©3M2©t,>-r*ijj>-ci!{@ 
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112) X$>Z>. 

[0049] ^©cc^ora:. mi>t>tix^z%&m 
i*tr#s©-c. «g©is;t,MfcXii£3fc^£-rsc<!:# 
[0050] wieif js&8?ifc-r3/ctf>©iji 1 3©^© 

K. BUfEmi 2©^©*<iAfcCi^1$S!tiTSEUV 
&*StH (Ift^JBl 3) 

[005 1 ] mTlBliiS£j!IS?fcTS;rcS>©SS 1 4©^® 

«. mrfasfi 1 (D^&fthm 1 0 o*a©i»rtu&>-rwfi 

fflOtisSShfcCi^fitSEUVS^f (if 
5J9S1 4) -Cab-S„ 

[0 05 2] cn6©EUVS3fe^gfC*S^-C«. ffll,* 

*=. tx x t » e *^©«H»R^*sii^ci^i6Hrt i a a 

J:5(Ci3^T-SCi^-c^a©-C. ffiK©iiil>EUVSg 
[0053] 

*. H*m»TBW§-i-*. s 1 (j, **w©«6©^fls 

[0 054] SET. ffl— ©X*f<t 5 9-»«*0f 

je©»WHia. ^Bfi^fcftix-ra (Sfijrax) . eu 

ti4ft. 6fc 8tS?^©«^-*J*>S 0 
[0 0 5 5 ] Alcm—OJLmt VX , Ctx6©i7-I 

«. MD/si^)iii*«-*{cfflc>6n*. &mm<D®mm 

\Zffim&tfflgi<D}MftK.i:-iX$kit.Z>. %M<DXm 
ft\z— tfc© 5 <7~<DWf*)Xi>mimcj: o-cg&5©-c. 
i'©<4Sr4>^«r^m<JS*t-CtSJ: i 5(C. Mil© 

[0 056]^tcfHoiiiiT, cneo^iis 

. *T3R©«ffliRatt. §5 7-©fl5t^^cW 

rft<. 3fe^©ffi3iPi^^K: feeit*. 

[0057] f*#©PS4tf 5fc«>tC. He-Neb— tf^E 

[0058] JJcteWHOIBi Lt, m^iLXtc^m 
E U VS^tSa9:iJ*^m©^iC «. 13nn#j£© E U V 



u 

>X*fl65Ci*J-C*«cC»EUV tt*I©M-9J 

Itaj€rtf 9 PD I (Point Diffraction Interferomete 
r\ K. Goldberg, et al . , Proc. SPIE.Vol. 39 

97 (2000) p. 867#ffg) Kffi*SI"9* 6 0 UTSta£ 
is* V > tf=f>WSt (WiLtf, P. Naulleau, et al . , Abs 
tract of the 44th International Conference on Elec 
tron, Ion and Photon Beam Technology and Nanofabri 
cation, (2000) P. 94#M) ft^©f StM^iCiK 10 

[0 0 5 9 ] e u v*^»»ffiflli&R«:j:t^rMlr* 

13.4nnffl&t6|&<DMD/Si^JlJg5 9 — TflteSS ft/c&i^ 
F*«0.35nrat?**. JKSt^*»MffiWCc 

[0 0 6 0 ] C<DiJ»£^8LT«j8(b&tT *>tt#>lC 

[0 0 6 1 ] rtttoft, IgScDXHi Ut v a«J^L/c« 
ffi*6*^«i«l5 7-ffiJB«0»iE«*»H)fi-* (WE 

[0 0 6 2 ] tfMOfettlB** W*Lfct»»K. 40 

[0 06 3 ] 5^-©IHBL tt*. M<b*XKtsft:9. 50 
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g n «\ e* . ..^iXfb-r*. cct\ mm 

[0 064] 

[»1] 

*=2>itfi-g|-fi+k) 2 ...(6) 

i=i 

[0 0 6 5] CCt, w, -w n tt, #3H»«:»'r*W- 
fc^Ttt, ■*Kj£craS«:ajE , 4-4. g/c, k«, 
[0 0 6 6] (6)5£K:*Jt>T, C<Dk £Mft-T*itf , «E 

[0 0 6 7] Tfrfc*^ 5 ^-CDfflS{4g (IBHI. « 

«£0 i^7-(?)« JHWHSHR. Ze 

m1la*f*») *iifbff5S£:»P< 

/c^^-#CDM#£#a&ft«, **i3«ijE«ift4. 
[006 8 ] ^m«fKDEAlXLft:^ WffiflMBCC * ^ 

»b*tr*tfJ:C». 

[0069] s^-^tKKiirr&^y-^teoivr 

[0 0 7 0] «±©Si9B«, tt#«:r*fe»cc, 



(8) 

13 

[0 0 7 1 ] 

° = ZZ Witfg-g^+kj) 2 ...(7) 

[0 07 2 ] (7)^;ccfc^r, g i j «•£ j $cjgf& 

SriUMJL fir' i , H\ «». 0M>* 

. j m j (ciss-r^*i(D^^SD?n/ci(D i 

<f>#«/h<h & & J: 9StfhS9SR?* 0 , (7)^cc*ju 
[0 07 3 ] (6), (7)S«:fc^S»ffliBB»4>*«/Wb-r 

SCi*ir*5. 01* DLSS (Damped Least Squ 
ares, HOE*'NlM£) ft £*JBt»*l«J:l». **lr> 
tt. Simulated Annealing^ Genetic Algorithm (iS£&5 

[0074] -HftoRaftT^^yXArB, 

L*o«c^, ^iMisi 

<WB9r*4. a«©»»fbM«*m^ 

^^-*©«a^b»l«*ff5lB«:, ^-fJttic 

fti> 1 1> 5 WR*#itr^7^ - ^(DffiSib^tf ^ci 

[0 0 7 5 ] JM±Cc«q80fclBjE»[)tH»*fttt, 
y - ^©^{bcc»br«ffliRS<D^b*W}B'C*4 <t ^ 40 

ioBHBJtSK j: o riai * c i ««r # sor , * 

[0 07 6 ] ^tCSAOXSi It, ^JWR&fltftHK: 
ff^o BJjfi©<fc^tc v SB»WftS»Bf?l8tt©*KE«i: 0 
«W&ffi»tt«iE^pIttr**. so 
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[0 0 7 7 ] ^)B«*«R»»{Cl**r**Si Ittt, 

z*-)iy-)imiEwmm. j*>v-Ami:m. cv 

M (Chemical Vapor Machining) Sf^SCiOT 

4$H2 000-321031 or«^iHiiBS*iri> 

[0 07 8] Zernik^3SSa<5fCC<fc^ra3H3n^ 
[0 07 9 ] MM«ff»nK:BfCCE)J«3^»»S'r« 

[0 08 0] i7 &CMo£ Si<D ftytmMlxM^TfiTo C 

£HBg£T ^Cim^o «fi#fi < ft * « £J5*f?W 
£ a?kl000nnr^l500nmgS© . *W-36*flB C ^Ci^ 
[0 08 1 ] «^OIi«7lfcft, Wc>*0H<DXfI 

»se*fT 9 . c c races titcmfitom*i±mmwmft 

CC&tli** ##*tt5&3TC**. {±«ffi«r»fcSftt>» 
Bft#S©liiE»mxiI, *A0£MIfltiEttI 
111, *=©#¥*ttfl:XH* HE30^®iRII«^X 

[0 08 2 ] E U V***©* 9 ftKHSfe^JRTtt. 
ft WRiWMlXiifeCctf oT, f&*» 6 5 5 - » 

o^iaasr r«/cnj tiosHft^Drflnxflia*^ 
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15 

A^nti^^^^ cccis^ww io 
^^^^(Djrax^rtT^o KS^ftnxccck^r^f^ 

flgcb ^JUSi^XUnXX^^ffiM-r £ C <h K <fc % 

&1> C 20 
[0 084] 

^a^-a^^&sftrteo, ^nt* (m) wo. 

&C V CtMfc^fcWflSTS*^-- (M1-M4) (Oft 
&*7jk*?. Ml. M3*s<fctfM4{C«\ 36m*»Tfctf> 30 

cd^di ia*s#6ftTi>£ 0 M2ccra, JcMotr^u 
%ffi<*tc&><Dty*)tK% i 2^e>nn^o Mans 

[ 0 0 8 5 ] ffi*©W*flOX««CC J: 

[RM5]-c^ofc D &5^-cc»* ffl»ix©s»r* 
i 4*»S9ur*jc^. 

[0 08 6 ] ^CDf&, Ml, M3fccfca f M4CD?t*^ 

M2<DW0^fiF*JBflE-r*»«i1-*»IX*tTo^. 40 

tctC6, »PXfS^«0.7-0.9nm [RMS]CC^-ftLTC> 

/c„ cti«, as*^*u/cc<htci:o, 1*39$ 

[0 0 8 7 ] §$7-(DS», ffiM£&L3.4 

nmfc»UrMftSnytMt>/Si^JBBI%JBaEL//c. ^Jl 
H<DH»!fitt6.8— 7.3nni<DlSHtC*«3 *<5-®§{ia"C 
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L/c e 

[0 08 8] Cft6©£»Jg^-£SW3fc:B 

S<fc5ec, MSSSI^-^ 1 4*ffi£<LLTffiC>/c 0 ft 
[0 0 8 9 ] 3e^3K<D«fil3.4nn^4aW-5iftnjR 

at*®? * - Jt> FrtcDisiSrff o ase l /c^pitm 

<Dffl& 1.9nm [RMS]#>62.5nm [RMS]CD®H~Cab o/c 0 
[0 09 0] »{c % ««Snfc«BJRIIi36*W»t»*» 

-®ffiXfi£ff#£U/c 0 &Z5-<D&Vi*m'$*3GM<DZe 

miaEitcffi-.r, ffJWcD^iEunx^tf^/co sax 

1 4*MflIlyfc. 

[0092] »s *~*nzmmicm»iLA,vi£ 

Frt©^ro*ro.5nmRMsWT*cr*c 

/Co 

[0 09 3] cojr^KLrilffL/fcSaK****, m 
8 tc^-r d: 9 a, e u vnftgkmtffl,frihA,xmitTX 

h^tf^/c 0+> ira.--lR-tt*Jig9B3e**©SW«re* 
0. PRL-PR4«taK3fe^*©SW«r*S. w«->* 

[0 0 9 4] U-1f3K«3&>6JHI*3n/tU--!f*«, » 

C. DicJ:OJS*f$ft, WftftXitiLrilBH*** 
OcAW*r€>o fU, M?97fc^©S9iaiRi-iR4tcj: 
D««H«3ti, ^^^MOJHWfWatHWB-r*. 
^M«cJBflESftyt^^->CC«fcorJSW3ft^:ttX« 
tt. !^*^cDJ^^PRi-TO4CCckorJffi*JS*r$ 
ft, ^^->CD«S^:^x^WffiCC^«T'So *EUVS 
^S"C«, 50nmL&S (7^>7>KX^X) ©Sfcffl 
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[oo9 5] (mmmz) $^^euvs*ss©s 
(na> ^o.25, i%m&v*~e^ v * Kt^os 

[RMS]r&o/c 0 -eof^ Ml, M3, te&Z?M4<D , R 
foWt. M2<D®^X**fcJ&^&^W\T&MJL*'i7~> 10 
/c e 

[009 7]»C §^7-<DJ5W®^, <£ffli&gl3.4 
»§^*6.8-7.5nm©SraCC&r} ^ ^-M#&g~C<E*fg 

# >y&c<fc 0 MJ^^^JiaJ^m^j:^ 6J&)H 0/c o 

lawr**^ mnmmvw-mit, g>mmx*vztcmmm 20 

^±/ct4v~^£tS:tt/Co 

Sir, 3fe^^ffl^^r/c 0 c^©cc«i^ts«^ 

flB&1»£CC!^3ftT<,>4. 
[0099] 36^«0«Sl3.4nirfC*y^Si8ffiiiR 

^ffll^cPD I (Point Diffraction Interferometrv) 
3.4nm, 13 .6nmCDHO(D^g-CigHa r JS^fC\ g-j&g 40 
7nm [RMS]^62.4nm [RMS]<DSM"C#> o/c 0 

[ o i o o ] %cc v «ssnyt?^iR2i4**ai^* 

mik^5^^^y-^iLr«fi{b^tf-o/c 8 &® 
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[0101] fc«;fr6#57-*K>3j>f-LT, 3? 

fflL/ctilESKlt^r, JI5tt©«iEfflX*tTofc. flnx 

5^-*Bo^ia*K:<l:*lii«*«WL, flnXKcfc^t: 

^Btc^n/cMoSPisiSp^fi^ur, »nx©aiffttM* 

[0102] #Cfc\ &5 7-t»»i«lC|l*iiW* 
/Co ^<Df£> *5^-0»jDtoXi36*»©i^««l* 
KWO±r<0* , C0.4nm [RMS]J^TKT4C <L#r 

#/c c 

[0 1 0 3] CO<fc5CCL/TllffiL/ct9Jg*^»*, E 

30nraLfiSOaaffl&^^ £ - > * r8?#rT 6Ci #r # /Co 
[0104] 

[»W©»*] J^«WLfc<fc5K:, ;HH!tcJ:fttf % 
^HS(D^H*^OS/cWI^*L/rS*f«ffi^«*» 
iET^a^, EUV«*3R<0«ffi«:ffittCC3Wrac 

tn©S«1Hffir«cWR 5 ft 4fM£tf ^Wcttffig ft* cd 
3^*©«JftCC»-r*J(IBI<C>)@B, Wfta* hcDffi 
MWlMCCft*. 

[an *^©^o»«r*4*^oiBBxa* 

[0 2] ^BJ80^ffi^^<fc*Jg3*«ffiffitBfflXcr)/l 

a*«i8r*Hr**. 

[0 3] *m*<Dteo9&<mmtt&^&<DtB£L 

[04] *^<D»— <D**«r**4tW^H«IB3e 

mRowfls^riar**. 

[0 5] fll^lOWrc* * 4 

*& s ^ - <DBtK £*-r 0 r * * . 
[0 6] ^©^r«fflioas*aiBe , r**ffi*»?B'r 

40T>£)4 O 

[07] MoteJ:cXsi©»36aws«**^rH-c*4 # 
[08] *^*afflr4©Ccj^tt*XIB****5J: 
VE U V«3H61K)«ja*5Wiar*4. 

i i-np 
i 2 Ha q ft* 

1 3---WMM 
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mi- ir4- • • mm^t^omsm 
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